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1
METHOD OF MANUFACTURING PACKAGE
COMPONENT FOR LIGHT EMITTING
DIODE AND PACKAGE STRUCTURE
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Taiwan Patent Appli-
cation No. 102136507, filed on Oct. 9, 2013, in the Taiwan
Intellectual Property Office, the content of which are hereby
incorporated by reference in their entirety for all purposes.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a manufacturing method
and a package structure, in particular with respect to a method
of manufacturing package component for light emitting diode
and a package structure thereof.

2. Description of the Related Art

When facing the global energy shortage, high oil price and
electricity bill, and to respond to the government’s policies of
energy conservation and saving energy and reducing carbon
emission, power-saving lighting technology has become the
mainstream, and many technique developers are engaging in
developing replacement for the conventional illumination
source, as well as the substitute for low power consumption.
Wherein, the lighting technology of light emitting diode
(LED) has become the developing product of the greatest
potential in substitute illumination source.

LED has advantages of smaller volume, longer service life
and lower power consumption and so on; therefore, it is
commonly applied to the indicator and display of 3C prod-
ucts. As a result, for the sake of promoting the competitive-
ness of the marketing, the related industries of LED are keen
on to boost the production yield rate and reduce the manufac-
turing cost so as to enhance the advantage themselves.

When performing the LED package manufacturing pro-
cess, it usually uses methods of spraying or dispensing to
directly dispose the package material to each LED, and a
curing process is subsequently used to cure the package mate-
rial to form the package layer so as to accomplish the con-
ventional LED package structure. However, in steps of each
spraying or dispensing, as the uncured package material is
often in liquid state or gel state, the amount of the package
material on the LED and the cured shape and thickness are
normally not consistent with each other, it is easy to cause
quality of the obtained package structure of LED not the same
such that the brightness or chrominance thereof are affected.
Furthermore, as LED is of directional light type, the luminous
intensities of positive direction light and side direction light
are different; when fluorescent substances are doped inside
the package material, it is unable to make changes of the
package material according to each luminous intensities of
light direction (i.e. thickness), causing the problem of uneven
light color of light emission and great difference oflight color
distribution. Consequently, as far as those industries which
need to make mass production of LED package structure are
concerned, it is indeed an obstacle at present.

SUMMARY OF THE INVENTION

In view of the aforementioned technical problems of the
prior art, purposes of the present invention are to provide a
method of manufacturing package component for light emit-
ting diode and a package component thereof to resolve the
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2

shortcomings of the conventional LED package manufactur-
ing process lacking for consistent quality, as well as to pro-
mote the uniformity of light color of LED’s light emission.

In order to accomplish the preceding purpose, the present
invention provides a method of manufacturing package com-
ponent for light emitting diode, and the method comprises:
disposing at least one light emitting diode disposed on a
substrate inside a photocuring resin, wherein the light emit-
ting diode is covered completely by the substrate and the
photocuring resin; providing a power to the light emitting
diode to make the light emitting diode emit a plurality of light
beams such that a portion of the photocuring resin is cured by
the light beams to obtain a male mold; performing a separa-
tion process to separate the male mold and the other portion of
the photocuring resin, the light emitting diode and the sub-
strate; performing a rollover process to manufacture the
female mold by the male mold, wherein the female mold may
have at least one accommodation space with a shape identical
to that of the male mold; and performing a forming process by
utilizing the accommodation space to form a package com-
ponent with a shape identical to that of the male mold.
Wherein the forming process may comprise an injection
forming process, or filling a colloid in the accommodation
space of the female mold, and performing a thermal curing
process or a thermoforming process to make the colloid form
a package component with a shape identical to that of the
male mold. Wherein a wavelength conversion material or a
light scattering material is comprised inside the package com-
ponent. Wherein the colloid is silica gel or epoxy resin.

According to another preferred embodiment of a method of
manufacturing package component for light emitting diode of
the present invention, the method further comprises perform-
ing a cleaning process to the male mold between the separa-
tion process and the rollover process to remove the residual
photocuring resin on the male mold. Wherein the cleaning
process utilizes an organic solvent to clean the male mold.

In addition, the present invention further provides a pack-
age structure comprising: a substrate, at least one light emit-
ting diode disposed on the substrate, and a package compo-
nent covering the light emitting diode, wherein the package
component may be obtained by a method of manufacturing
package component for light emitting diode according to any
of the aforementioned methods. Wherein each light emission
point of the plurality of light beams emitted by the light
emitting diode on a surface of the package component are
identical in luminous intensity.

According to another preferred embodiment of a package
structure of the present invention, a package structure of the
present invention further comprises an adhesive layer dis-
posed between the light emitting diode and the package com-
ponent.

In accordance with the preceding description, a method of
manufacturing package component for light emitting diode
and package structure thereof of the present invention may
have one or more following advantages:

(1) A method of manufacturing package component for
light emitting diode of the present invention is able to effec-
tively produce package component with consistent quality so
as to accomplish purpose of mass production of package
components having good quality by the female mold manu-
factured by the male mold obtained from the light emitting
diode emitting light itself In addition, according to the female
mold manufactured by the male mold obtained from diverse
light types of the LED emitting light itself, it can manufacture
the desirable package component based on each luminous
intensity of the light direction to enable the light color of the
light emission being more uniform.
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(2) A package structure of the present invention is obtained
from a method of manufacturing package component for light
emitting diode of the present invention, which is able to
resolve the shortcomings of the conventional LED package
manufacturing process lacking for consistent quality, as well
as to promote the uniformity of light color LED’s light emis-
sion so as to boost the specification of the LED package
structure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart of a first preferred embodiment of a
method of manufacturing package component for light emit-
ting diode of the present invention.

FIG. 2 is a flow chart of a second preferred embodiment of
a method of manufacturing package component for light
emitting diode of the present invention.

FIG. 3 to FIG. 8 are schematic diagrams of operation of a
method of manufacturing package component for light emit-
ting diode of the present invention.

FIG. 9 is a schematic diagram of a first preferred embodi-
ment of a package structure of the present invention.

FIG. 10 is a schematic diagram of a second preferred
embodiment of a package structure of the present invention.

FIG.11isaschematic diagram of a third preferred embodi-
ment of a method of manufacturing package component for
light emitting diode of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Please refer to FIG. 1 which is a flow chart of a first
preferred embodiment of a method of manufacturing package
component for light emitting diode of the present invention.
As shown in FIG. 1, in the first preferred embodiment of a
method of manufacturing package component for light emit-
ting diode of the present invention, the method of manufac-
turing package component for light emitting diode at least
comprises steps of: S10, S20, S30, S40 and S50. In step S10:
disposing at least one light emitting diode disposed on a
substrate inside a photocuring resin, wherein the light emit-
ting diode is covered completely by the substrate and the
photocuring resin; in step S20: providing a power to the light
emitting diode to make the light emit diode emit a plurality of
light beams such that a portion of the photocuring resin is
cured by the light beams to obtain a male mold; in step S30:
performing a separation process to separate the male mold
and the other portion of the photocuring resin, the light emit-
ting diode and the substrate; in step S40: performing a roll-
over process to manufacture the female mold by the male
mold, wherein the female mold has at least one accommoda-
tion space with a shape identical to that of the male mold; and
in step S50: performing a forming process by utilizing the
accommodation space to form a package component with a
shape identical to that of the male mold. Wherein the forming
process may comprise, for example, an injection forming
process to form a package component with a shape identical
to that of the male mold,; or filling a colloid in the accommo-
dation space of the female mold, and performing a thermal
curing process or a thermoforming process to make the col-
loid form a package component with a shape identical to that
of'the male mold, but it shall not be subject to this restriction.
Any forming processes which are able to form a package
component with a shape identical to that of a male mold by
utilizing an accommodation space belongs to the protected
scope claimed by the present invention.
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Please refer to FIG. 2 which is a flow chart of a second
preferred embodiment of a method of manufacturing package
component for light emitting diode of the present invention.
As shown in FIG. 2, in the second preferred embodiment of a
method of manufacturing package component for light emit-
ting diode of the present invention, the method of manufac-
turing package component for light emitting diode at least
comprises steps of: S 10, S20, S30, S40, S50 and S60. The
difference between the first and the second preferred embodi-
ments of a method of manufacturing package component for
light emitting diode of the present invention merely is: in the
second preferred embodiment, the method further comprises
performing a cleaning process S60 to the male mold between
the separation process and the rollover process to remove the
residual photocuring resin on the male mold. In step S60: the
cleaning process utilizes, for example, an organic solvent to
clean the male mold. Wherein, the organic solvent may be, for
example, acetone, but it shall not be subject to this restriction.
Any solvents or solutions which are able to resolve or remove
the residual photocuring resin on the male mold belongs to the
protected scope claimed by the present invention.

With respect to steps S10, S20, S30, S40 and S50 stated in
the first and the second preferred embodiments of a method of
manufacturing package component for light emitting diode of
the present invention, please refer to FIG. 3 to FIG. 8 simul-
taneously for the clear explanations.

FIG. 3 to FIG. 8 are schematic diagrams of operation of a
method of manufacturing package component for light emit-
ting diode of the present invention. Firstly, as shown in FIG.
3, an accommodation tank 10 is provided, and a photocuring
resin 20 is disposed in the accommodation tank 10, and then
disposing at least one light emitting diode 40 disposed on a
substrate 30 inside a photocuring resin 20 (step S10) such that
the light emitting diode 40 is covered completely by the
substrate 30 and the photocuring resin 20. In addition, a
power supply unit 50 is further provided to electrically con-
nect with the light emitting diode 40. The power supply unit
50 is, for example, electrically connected to substrate 30, and
the substrate 30 is electrically connected to the light emitting
diode 40, but it shall not be subject to this restriction.
Wherein, the photocuring resin 20 can be UV resin or visible
light resin, but it shall not be subject to this restriction. User
can choose a photocuring resin based on light beam’s wave-
length emitted by a light emitting diode. Any resin materials
which are able to cure light beams emitted by a light emitting
diode belongs to the protected scope claimed by the present
invention.

Subsequently, please refer to FIG. 4 which demonstrates
providing a power to the light emitting diode 40 to make the
light emitting diode 40 emit a plurality of light beams L (step
S20) such that a portion of the photocuring resin 20 is cured
by the light beams L.. Wherein, period of the portion of the
photocuring resin 20 being cured by the light beams L. can be,
for example, within a range between 1 sec and 70 sec.
Namely, after the light emitting diode 40 emitting light beams
L by about 1 sec to 70 sec, a portion of the photocuring resin
20 is totally cured into a solid state from a gel state (or liquid
state) to become the male mold 22. In addition, as shown in
FIG. 4, the light emitting diode 40 has a upper surface 401
away from the substrate 30, a plurality of side surfaces 402
connecting with the upper surface 401 and a lower surface
403 connecting with the side surfaces 402 and the substrate
30; besides, as the light emitting diode 40 has directivity when
emitting light beams, among the light beams L emitted by the
light emitting diode 40, the luminous intensity of the light
beams L1 emitted from the upper surface 401 is greater than
that of the light beams [.2 emitted from the side surfaces 402.
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After a portion of the photocuring resin 20 is totally cured
into a solid state from a gel state (or liquid state) to become the
male mold 22, step S30 is conducting to perform a separation
process so as to separate the male mold 22 and the other
portion 24 of the photocuring resin 20, the light emitting
diode 40 and the substrate 30. As shown in FIG. 5, the
obtained male mold 22 by the step S30 has a top portion 221
and a side portion 222. In this embodiment, among the light
beams L emitted by the light emitting diode 40, as the lumi-
nous intensity of the light beams .1 emitted from the upper
surface 401 is greater than that of the light beams .2 emitted
from the side surfaces 402 (as shown in FIG. 4), thickness of
the top portion 221 of the male mold 22 is greater than that of
the side portion 222 of the male mold 22, and as each light
direction intensity of the light emitting diode 40 is not the
same with each other, the formed surface of the male mold 22
is slightly unsmooth. Because light emitting types of various
light emitting diodes are not consistent with each other, shape
of the male mold 22 is different from each other due to the
intensity of the light irradiation, but it shall not be subject to
this restriction. After S30 is completed, the cleaning process
S60 is further performed to remove the residual photocuring
resin which is uncured on the male mold 22 (refer to FIG. 2).
Wherein, an organic solvent, such as acetone can be used to
clean the male mold 22 in step S60.

Next, as shown in FIG. 6 and FIG. 7, a rollover process
(S40) is performed to manufacture the female mold by the
male mold 22. The rollover process is to provide a accommo-
dation tank 52, and a female mold material 60 is disposed in
the accommodation tank 52, and then disposing the male
mold 22 inside the female mold material 60, and separating
the female mold 62 and the male mold 22 after the female
mold material 60 is cured to form the female mold 62. The
rollover process can use an injection forming process to form
the female mold 62, but it shall not be subject to this restric-
tion. Please refer to FIG. 7, and as shown in the FIG. 7, the
female mold 62 has one accommodation space S with a shape
identical to that of the male mold 22. It can, of course, form
multiple accommodation spaces S with a shape identical to
that of the male mold 22 on the same female mold 62 depend-
ing on the situations to save manufacture cost for the follow-
up steps and the time. Moreover, performing a forming pro-
cess (step S50) to form a package component 70 with a shape
identical to that of the male mold 22 by utilizing the accom-
modation space S. Wherein, the forming process can be such
as an injection forming process, or filling a colloid in the
accommodation space S of the female mold 62, and perform-
ing a thermal curing process or a thermoforming process to
make the colloid form the package component 70 with a
shape identical to that of the male mold 22, but it shall not be
subject to this restriction. Wherein, the colloid is silica gel or
epoxy resin for instance, but it shall not be subject to this
restriction. Wherein, the period of the forming process can be
such as with a range between half hour and 5 hours. The
package component 70 obtained from a method of manufac-
turing package component for light emitting diode of the
present invention can be seen in FIG. 8, and an additive
material 72 is further comprised inside the package compo-
nent 70 according to the needs, such as a wavelength conver-
sion material or a light scattering material to change physical
feature (i.e. wavelength or scattering property) of the package
component 70 which is penetrated by light beams. Wherein,
the wavelength conversion material or the light scattering
material is mixed to add in the forming process; such as being
mixed to add in the colloid and then to be cured and form the
package component 70, but it shall not be subject to this
restriction.
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A method of manufacturing package component for light
emitting diode of the present invention is to obtain the male
mold 22 by the light emitting diode 40 emitting light beams
itself, and to manufacture the female mold 62 by the male
mold 22, and then the female mold 62 is used to manufacture
the multiple package components 70 of consistent quality.
Therefore, the size (i.e. thickness or size) and physical feature
of the obtained multiple package components 70 are both the
same, and the technical problem of the package component
obtained from the conventional LED manufacturing process
lacking for consistent quality is thereby solved. Moreover, as
the light types emitted by diverse LEDs are not the same with
each other, using the conventional package method is pos-
sible to cause problem concerning that the light beams of
different light directions penetrated by the package compo-
nent have uneven light color of light emission and great
difference of the light color distribution. Using a method of
manufacturing package component for light emitting diode of
the present invention is to manufacture the female mold by the
male mold obtained from the light type of the LED emitting
light beams itself, and the necessary package component
obtained from every light direction’s luminous intensity has a
thicker light direction thickness in light intensity and a
weaker light direction thickness in disphotic so that the light
color of light beams becomes more uniform.

Please refer to FIG. 9 which is a schematic diagram of a
first preferred embodiment of a package structure of the
present invention. As shown in FIG. 9, in the first preferred
embodiment of a package structure of the present invention,
the package structure comprises a substrate 32, at least one
light emitting diode 42 disposed on the substrate 32, and a
package component 70 covering the light emitting diode 42.
Wherein, the package component 70 is obtained by the first or
the second preferred embodiment of a method of manufac-
turing package component for light emitting diode according
to any of aforementioned methods. Wherein, each light emis-
sion point of the plurality of light beams emitted by the light
emitting diode 42 on a surface of the package component 70
are identical in luminous intensity; that is to say, after the
emitted light from the light emitting diode 42 passing through
the package component 70, each light emission point of each
light direction is uniform. In addition, if a wavelength con-
version material is added in the package component 70, the
package component 70 is a wavelength conversion compo-
nent having wavelength conversion function. For example, if
yellow fluorescent powder is added into the package compo-
nent 70 and the light emitting diode 42 is a light emitting
diode emitting blue light, when the light beams passing
through the package component 70 activate the yellow fluo-
rescent powder, the package structure emits white light.
Because the package component 70 of the present invention is
manufactured based on the luminous intensity of each light
direction, optimizing the uniformity of the white light is more
applicable to be applied to illumination lamps such as light
bulb and so on.

In addition, as shown in FIG. 10, in the second preferred
embodiment of a package structure of the present invention,
the package structure of the present invention further com-
prises an adhesive layer 80 disposed between the light emit-
ting diode 42 and the package component 70, and the adhe-
sion of the adhesive layer 80 is used to fix the package
component 70 on the light emitting diode 42. Wherein, the
material of the adhesive layer 80 can be such as silica gel or
epoxy resin, but it shall not be subject to this restriction. Any
materials which are able to provide adhesion to the adhesive
layer 80 belongs to the protected scope claimed in the present
invention.
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Please refer to FIG. 11 which is a schematic diagram of a
third preferred embodiment of a method of manufacturing
package component for light emitting diode of the present
invention. Besides the preceding FIG. 4 demonstration, a user
is able to dispose more than two light emitting diodes 40 on
the substrate 30 based on the practical needs (amount of the
light emitting diode 40 in the embodiment is two, but it shall
not be subject to this restriction), and dispose these light
emitting diodes 40 along with the substrate 30 inside the
photocuring resin 20. When the power supply unit 50 pro-
vides a power to the light emitting diodes 40 to make the light
emitting diodes emit the light beams L such that a portion of
the photocuring resin 20 is cured by the light beams L to
obtain a male mold 22. As shown in FIG. 11, as the light
beams emitted from the two adjacent light emitting diodes 40
may simultaneously irradiate on area A of the photocuring
resin 20, enabling that the light beams L irradiating the area A
have additive property so as to be cured to form the male mold
22 as shown in FIG. 11. It not only can perform the package
manufacturing process without aiming to each of different
light emitting diodes 40 to reduce the processing time and
cost, but also enable the light color of each light direction
emitted from the multiple light emitting diodes 40 packaged
on the same substrate 30 becoming more uniform and even
through manufacturing the female mold by the male mold 22
obtained from the light type emitted from more than two light
emitting diodes 40 and using the female mold to manufacture
suitable package component. Besides this, the user is further
able to adjust a distance between the two adjacent light emit-
ting diodes 40 based on the practical needs so as to manufac-
ture the continuous male mold 22 having the area A (shown in
FIG. 11) or discontinuous male mold 22 without the area A
(not shown in FIGS.).

In conclusion, a method of manufacturing package com-
ponent for light emitting diode and a package structure
thereof of the present invention is able to produce package
components of consistent quality by the female mold manu-
factured by the male mold obtained from the light emitting
diode emitting light itself so as to resolve technical problem
concerning that the conventional LED package manufactur-
ing process is lacking in consistent quality, as well as to
promote the specification for the LED package structure such
that the package components having excellent quality can be
massively produced under the process conditions of high
efficiency and low cost. In addition, manufacturing the female
mold by the male mold obtained from the light type emitted
from various LEDs, it can manufacture the necessary package
component aiming to the luminous intensity of each light
direction to make the light emission become more even.

While the means of specific embodiments in present inven-
tion has been described by reference drawings, numerous
modifications and variations could be made thereto by those
skilled in the art without departing from the scope and spirit of
the invention set forth in the claims. The modifications and
variations should in a range limited by the specification of the
present invention.

What is claimed is:

1. A method of manufacturing package component for light
emitting diode, comprising:

disposing at least one light emitting diode disposed on a

substrate inside a photocuring resin, wherein the light
emitting diode is covered completely by the substrate
and the photocuring resin;

providing a power to the light emitting diode to make the

light emitting diode emit a plurality of light beams such
that a portion of the photocuring resin is cured by the
light beams to obtain a male mold;
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performing a separation process to separate the male mold
and the other portion of the photocuring resin, the light
emitting diode and the substrate;

performing a rollover process to manufacture the female

mold by the male mold, wherein the female mold has at
least one accommodation space with a shape identical to
that of the male mold; and

performing a forming process by utilizing the accommo-

dation space to form a package component with a shape
identical to that of the male mold.

2. The method of manufacturing package component for
light emitting diode of claim 1, wherein the forming process
comprises an injection forming process.

3. The method of manufacturing package component for
light emitting diode of claim 1, wherein the forming process
comprises:

filling a colloid in the accommodation space of the female

mold, and

performing a thermal curing process or a thermoforming

process to make the colloid form a package component
with a shape identical to that of the male mold.

4. The method of manufacturing package component for
light emitting diode of claim 1, wherein a wavelength con-
version material is comprised inside the package component.

5. The method of manufacturing package component for
light emitting diode of claim 1, wherein a light scattering
material is comprised inside the package component.

6. The method of manufacturing package component for
light emitting diode of claim 3, wherein the colloid is silica
gel or epoxy resin.

7. The method of manufacturing package component for
light emitting diode of claim 1, further comprising perform-
ing a cleaning process to the male mold between the separa-
tion process and the rollover process to remove the residual
photocuring resin on the male mold.

8. The method of manufacturing package component for
light emitting diode of claim 7, wherein the cleaning process
utilizes an organic solvent to clean the male mold.

9. A package structure, comprising:

a substrate,

at least one light emitting diode disposed on the substrate,

and

a package component covering the light emitting diode,

wherein the package component is obtained by a method
of manufacturing package component for light emitting
diode according to claim 1.

10. The package structure of claim 9, wherein each light
emission point of the plurality of light beams emitted by the
light emitting diode on a surface of the package component
are identical in luminous intensity.

11. The package structure of claim 9, further comprising an
adhesive layer disposed between the light emitting diode and
the package component.

12. A package structure, comprising:

a substrate,

at least one light emitting diode disposed on the substrate,

and

a package component covering the light emitting diode,

wherein the package component is obtained by a method
of manufacturing package component for light emitting
diode according to claim 4.

13. The package structure of claim 12, wherein each light
emission point of the plurality of light beams emitted by the
light emitting diode on a surface of the package component
are identical in luminous intensity.
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14. The package structure of claim 12, further comprising
an adhesive layer disposed between the light emitting diode
and the package component.
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